Although empirical literature regarding the Phillips curve is sizeable enough, there is still no wide consensus on its validity and stability. The literature shows that the Phillips relationship is fragile and varies across countries and time periods; a statistical relationship that appears strong during one decade (country) may be weak the next (other). This variability might have some grounds for idiosyncrasy of a country and its economic environment. To address it, this paper scrutinizes the Phillips relationship over 41 countries over the period 1980-2016, paying attention to how inflation dynamics behave during tranquil and recessionary periods. As a result, the paper confirms the variability of the Phillips relationship across countries, as well as time periods. It documents that the relationship holds in the majority of developed countries, while it fails to hold in emerging and frontier economies during tranquil periods. On the other hand, the relationship totally collapses during recessionary periods, even in developed markets. This shows that tranquillity of economic environment is significantly important for the Phillip trade-off to work smoothly. Moreover, both backward-and forward-looking fractions of inflation remarkably increase during recessionary periods as a result of the Phillips coefficient loses its significance within the model. This indicates that markets become more inflation-sensitive during these periods.
INTRODUCTION
The empirical study of Alban William Phillips (1958) on change in wage of inflation and fluctuations in unemployment has greatly influenced the course of macroeconomics. He discovered a strong negative trade-off relationship between unemployment and inflation in the UK over the period, which is today known as the "Phillips Curve". Despite some early criticisms of the basic tenets of the Phillips Curve (Samuelson and Solow, 1960; Phelps, 1967; Friedman, 1968; Lucas, 1976) , the hypothesis remains one of the most important foundations for macroeconomics. However, after 2008 Great Recession, many studies have challenged the validity of the Phillips curve (Ball and Mazumder, 2011; Russel and Banerjee, 2008; Paul, 2009; Bernanke, 2010; Karan Singh et al, 2011; Hall, 2011; Daly et al., 2012; Ojapinwa and Esan, 2013; Nub, 2013; Wimanda et al, 2013; Simionescu, 2014; Coibion and Gorodnichenko, 2015; Friedrich, 2016; IMF, 2013; Doser et al., 2017, Sovbetov and Kaplan, 2019) , when the unemployment rate rapidly scaled up, but inflation did not decline as much as the curve predicted it would 2 . They also underline the variability of the Phillips relationship across countries. Russel and Banerjee (2008) , Paul (2009 ), Fendel et al. (2011 , Ojapinwa and Esan (2013) , Nub (2013) , Simionescu (2014) , Coibion and Gorodnichenko (2015) , and Murphy (2018) investigate nonlinearities in the Phillips Curve caused by external factors. This is quite important as any significant changes in behaviour of inflation and unemployment during recessionary periods might also be one of the reasons for the failure of the relationship. However, the mentioned studies do not focus on behaviour of the Phillips Curve during recessionary periods. To our best knowledge, the extant literature lacks empirical research that examines behavioural changes of the Phillips relationship during recessionary and tranquil periods.
To fill this gap, this research examines the Phillips curve with an up-to-date data over the 1980-2016 period, focusing on tranquil and recessionary periods separately. In order to addresses the variability of the Phillips relationship, this examination has been carried out across 41 different countries from developed, emerging, and frontier markets. For robustness, the research also considers both backwardand forward-looking versions of expectation-augmented Phillips model (EAPC). The study mainly pursues answers for two questions: (1) is the Phillips relationship still valid? (2) Is there any significant change in the Phillips relationship during recessionary and tranquil periods?
The rest of the paper is structured in the following order: the second section briefly reviews the formulation of the Phillips curve and covers the main causes behind its failure during the Great Recession in 2008. The third section describes the data and specifies the methodology for this study. The fourth section presents the findings and interprets them thoroughly, while the final section provides conclusions.
LITERATURE REVIEW
The Great Recession in 2008 has rekindled interest in the Phillips curve with a particular focus on causes of failure of the empirical relationship between inflation and unemployment, and on "missing disinflation". Bernanke (2010) argues that the main causes of the absence of disinflation are well-anchored expectations of households, which were imposed by highly credible Central banks for a long time. His "anchored expectations" hypothesis basically states that the credibility of modern central banks has convinced people for a long-run stability in inflation. However, this hypothesis would work only for countries where these two conditions are valid: (1) The country's central bank is highly credible; (2) the impact of external shocks is ineffective to households' budgets. If one of these two conditions fails, then the "anchored expectations" hypothesis might generate more significant disinflations. Mazumder (2011, 2015) also support Bernanke's hypothesis. They attempt to explain the failure of the Phillips Curve in the U.S. throughout 2007-2010 by assuming that inflation expectations are fully anchored at the Federal Reserve's target, and that the level of short-term unemployment captures the labour-market slack. However, Coibion and Gorodnichenko (2015) argue that the "anchored expectations" hypothesis was not case, as oil prices were very undulant during 2007-2009 periods. According to West Texas Intermediate (WTI or NYMEX) data, the crude oil prices per barrel was 72 USD in January 2007, when it skyrocketed to historically high record levels of 161 USD within just a year, in June 2008. During the following six months, it follows a decreasing trend until the prices drop to minimum level of 49 USD in January 2009. Afterwards, it once again peaks in June 2009, at 81 USD level. Coibion and Gorodnichenko (2015) argue that the households' expectations are scaled up during the Great Recession in response to sharp increases in oil prices. The households are more responsive to oil prices when they form their future inflation expectations when comparing to professional analysts. The survey-based measures of their expectations reflect changes in the price of their own consumption bundles rather than the overall inflation in the economy. Since gasoline remains as a large portion of the consumption of their income, they adjust their position according to the oil price changes. Therefore, the increased household expectations hindered the downward adjustment of prices, and caused divergence between future inflation expectations of the households and professional analysts. The authors believe it was the key reason behind the absence of disinflation during this period, and they advise analysts to use a better proxy for expected inflation, referring to the Michigan Survey of Consumers (MSC) dataset. Doser et al (2017) also find that consumer expectations of inflation played an important role during the recent missing disinflation, however, they urge that nonlinearities in the Phillips curve are another reason behind its failure during the Great Recession. They argue that the higher unemployment that emerged due to recessions might not lead to a sharp decrease in inflation. They add that the original 1970's Phillips curve was a convex curve, not a linear relationship. Thus, when unemployment is already high, a further increase in unemployment leads to a smaller disinflation when compared to the case when unemployment was at its historical average.
On the other hand, Russell and Banerjee (2008) study the NAIRU Phillips curve under non-stationarity conditions in the series. They argue that the non-stationarity of inflation having a time-varying mean might be one of the key reasons behind the failure of the Phillips curve. Moreover, a positive relationship might also emerge between inflation and the unemployment rate in the long-run. Ojapinwa and Esan (2013) and Simionescu (2014) further observe a weak positive relationship between inflation and unemployment in Nigeria and Romania, respectively. These findings clearly show that the Phillips trade-off might not always behave as in theory.
Del Boca et al (2010) study the Phillips relationship in Italy and find that the trade-off breaks down during periods of high inflation and unstable macroeconomic environment. They believe that the comparative disadvantage of the Italian economy to withstand adverse supply-side shocks and the poor quality of monetary policy are key reasons of this failure. Nub (2013) explores the Phillips trade-off in Germany with an updated data over the period from 1970 to 2012, and fails to detect a significant negative short-run trade-off. He argues that it happens due to influences of some other factors on the behaviour of inflation and employment. For instance, European Monetary Union (EMU) policies might be one of the reasons behind these influences. Although the EMU eliminates inflation bias due to countries' policy credibility problems (Clerc, Dellas, and Loisel, 2010) , it might cause a strong form of nominal rigidities. Nub (2013) believes that negative spillovers coming from other members of the EU might also cause a shock to Germany through the EMU. Paul (2009) documents the failure of the Phillips trade-off in India. He addresses the liberalizationpolicy of the early 1990s and supply shocks, such as droughts and oil prices as the main reasons behind this failure. Although he argues that the trade-off might work in the short-run once these shocks are taken into consideration in the model, he believes that this relationship is often evasive or absent in less-developed economies. Sovbetov and Kaplan (2019) also point out that in less-developed and crisisprone markets the Phillips curve might not work smoothly due to a lack of well-established and freely operating structure of macroeconomic foundations and motivations, as well as a lack of economic environment tranquillity.
In respect of the above-mentioned studies, one can infer that shocks in expectations might cause failure of the Phillips relationship. And sharp changes in expectations tend to occur during an unstable economic environment (recessionary or post-recessionary recovery periods). Therefore, the tranquillity of economic environment should matter in terms of stability and validity of the Phillips relationship. In this regard, this research aims to contribute to the aforementioned field of the Phillips curve literature by examining the relationship during recessionary and tranquil periods separately over 41 different countries from developed, emerging, and frontier markets.
DATA AND METHODOLOGY
Following Sovbetov and Kaplan (2019) , the base equation of this research is formed as below. This odel is specified in order to empirically examine the validity of the backward-and forward-looking Neo-Classical Phillips Curve (NCPC) over Q1:1980-Q1:2016 across 41 countries (Appendix-A) during tranquil and recessionary economic periods.
where DUMMY is a dummy variable that gets a value of 1 during recessionary periods and zero during other periods; t π and e t π are proxied by the first differences of the logarithm CPI and expected CPI inflation over one year respectively; U t , and U * are proxied by unemployment rate and NAIRU respectively in logarithmic form. The β 2 and β 2 +β 4 indicate the Phillips coefficients during tranquil and recessionary periods, respectively. Similarly, β 1 and β 1 +β 3 show fractions of π e in the current inflation during tranquil and recessionary periods respectively. Note that if e t π equates to 1 t π − then the model converts to NCPC with backward-looking specification. And if it equates to the expected inflation Et(πt+1), then the model takes the shape of NCPC with forward-looking specification. In addition, the study uses manual calculations of standard errors β 2 +β 4 and β 1 +β 3 with formulas of Data for these variables are obtained from Thomson Reuters Eikon Datastream, and a fixed constant term is added to all series to handle negative values during the transformation into the logarithmic form, which only shifts β 0 up, leaving other variables unaffected.
The expected inflation data also retrieved from the Thomson Reuters Eikon Datastream, where the data is formed by their own forecasting survey methodology. The complete raw data used in this study is made available publicly via the following link: https://data.mendeley.com/datasets/8v2mpt7dtp/1, making the results of this study reproducible.
The definitions of recessionary and tranquil periods is quite important in this study. With very basic approach, this study refers all non-growing economic periods as "recessionary periods," while remaining (growing economic periods) as "tranquil periods." Because various aspects of the economy are disrupted during economic recessions, the study aims to capture all their influences over the Phillips relationship through changed expectations. Alternatively, the study could also just focus on currency crashes that might also fairly proxy the shocks during inflation dynamics. It might, however, be an insufficient approach in some cases in which shocks in inflation fail to visibly influence expectations. 
RESULTS AND DISCUSSION
The estimation of the results of the Eq.1 model and the manual computation of coefficients and standard errors of Phillips coefficients during recessionary periods are displayed at Table 1 , where superscripts "N" and "R" indicate estimations for tranquil (normal) and recessionary periods, respectively. Notes: Numbers in the table are coefficient estimates with HAC standard errors in parentheses. The *, **, and *** denote significance at 10%, 5%, and 1% levels respectively. The market classification is in S&P standards, and the superscripts "N" and "R" indicate estimations for normal (tranquil) and recessionary periods respective. Notes: Numbers in the table are coefficient estimates with HAC standard errors in parentheses. The *, **, and *** denote significance at 10%, 5%, and 1% levels respectively. The market classification is in S&P standards, and the superscripts "N" and "R" indicate estimations for normal (tranquil) and recessionary periods respective. Table 1 derives several plausible results. In the left hand side of the table, estimates of the backward-looking model show that the Phillips relation ( N U GAP ) works in the majority of developed countries during normal (tranquil) economic periods, but its significance remains limited at 10% level. Apparently, the coefficient gains statistically more significance in Canada, South Korea, Sweden, United Kingdom, and the United States in individual cases, while it completely fails in a few developed countries, such as Belgium, Denmark, Finland, Italy, and Singapore. It remains unclear whether the Phillips trade-off derives positive significant results in Italy. Del Boca et al (2010) also underlined the failure of the Phillips relationship in their study. To generalize, when the outliers are excluded, the average backward-looking Phillips coefficient ( N U GAP ) appears around -0.07 for the developed market sample during normal (tranquil) periods.
The backward-looking NCPC, even the forward-looking NCPC in the right-hand side of the Table 1 , fails to work in the majority of emerging and frontier markets during both tranquil and recessionary periods.
This supports the findings Paul (2009) and Sovbetov and Kaplan (2019) , who observe that the rela-tionship is often evasive or absent in less-developed and crisis-prone markets due to a lack of smoothly operating macroeconomic foundations and the tranquillity of the economic environment. It is worth noting that the majority of the sample of emerging markets is comprised of Latin American and Asian countries that have experienced many sovereign debt crises and currency crashes during 1980-1999. 5 In addition, NCPC also fails to work in Greece, Romania, and Turkey due to undulant economic conditions. These two countries have experienced about 35-40 quarters of recessions just during 1980 -1990 .
Moreover, the backward-looking fraction of inflation ( N π t-1 ) appears statistically significant at 1% level in the majority of the sample during normal economic periods, with exception of Romania, where lagged inflation ambiguously fails to be significant. Its average magnitude in developed, emerging, and frontier markets is about 50.73%, 60.63%, and 67.78%, respectively. This, once again, shows that the most developed countries are less backward-looking compared to emerging and frontier ones.
On the other hand, the table plainly shows that the Phillips relation ( R U GAP ) collapses, and the backwardlooking fraction of inflation ( R π t-1 ) remarkably increases in magnitude within whole sample countries without any loss in significance during recessionary periods. The average coefficient of past inflation scales up from 50.73% to 56.34% in developed markets, from 60.63% to 67.10% in emerging markets, and from 67.78% to 90.91% in frontier markets. This indicates that markets become more inflation-sensitive during recessionary periods, as the backward-looking coefficient gains weight and significance.
On the right hand side of the table, results of forward-looking model show that the Phillips relation ( N U GAP ) works in the majority of developed countries during normal economic periods, with better significance levels compared to backward-looking cases. It is clear that the Phillips coefficient ( N U GAP ) gains remarkable significance especially in Austria, Belgium, Denmark, Finland, France, Germany, Japan, Switzerland, and United States. When insignificant results are excluded, the average Phillips coefficient ( N U GAP ) appears the same as it was in the backward-looking case, -0.07, for the developed market sample during normal (tranquil) periods. In the cases of emerging and frontier countries, forward-looking model generates alike results as backward-looking one. The forward-looking NCPC seems not to work in these samples.
Moreover, the forward-looking fraction of inflation [ N Et (πt+1) ] appears statistically significant at 1% level in the majority of the samples during normal economic periods, without any exceptions. Its average magnitude in developed, emerging, and frontier markets is about 62.05%, 58.53%, and 48.96% respectively. This indicates that developed countries are more forward-looking than emerging and frontier ones. Besides, Phillip relation ( R U GAP ) fails to be valid throughout the whole sample during recessionary periods, and a forward-looking fraction of inflation [ N Et (πt+1) ] considerably increases in magnitude within all sample countries without any loss in significance, even in emerging and frontier markets. The average coefficient of expected inflation rises from 62.05%to 80.09% in developed markets; from 58.53% to 74.13% in emerging markets; and from 48.96% to 60.37% in frontier markets. This indicates that the dominance of the expected inflation in the forward-looking model increases in recessionary periods comparing to tranquil (normal) periods in all the sampled countries, regardless of their market classification. In other words, countries become more inflation-sensitive during recessionary periods, as forward-looking coefficient gains weight and significance.
Notice that both backward-and forward-looking models estimates overall increase in weight and significance of inflation factor (past inflation in backward-looking case and expected future inflation in forward-looking case) during recessionary periods. Apparently, this picks up due to two issues. First, the Phillips coefficient loses its significance during recession, thus, current inflation becomes more sensitive to past or expected future inflations.
Second, neither models incorporate past inflation and expected future inflation variables simultaneously in a hybrid form. Thus, the study cannot clearly conclude whether markets become more backward-or forward-looking during recessionary periods. The findings only show that inflation becomes more sensitive to its past or expected future values during recessionary periods and the Phillips relation demises.
In addition, the sample of emerging and frontier markets are predominantly comprised of inflationprone fragile countries that have experienced many non-growth periods since the beginning of the analysis period (1980) . Developed markets, however, have relatively fewer recessionary periods. This also might have some impact on limited increases in past inflation coefficients of backward-looking model in developed markets during recessionary periods, while the coefficient increases remarkably in emerging and frontier markets.
CONCLUSION
This study examines the behaviour of NCPC during tranquil and recessionary periods and documents several findings. Based on the results of this research, first of all, the study finds that both backward-and forward-looking NCPC models work in the majority of developed markets during tranquil periods. However, the significance of the backward-looking model is much weaker compared to the forward-looking model.
Second, both backward-and forward-looking NCPC models fail to work in the majority of emerging and frontier markets, even in tranquil periods. This is because they are predominantly comprised of inflation-prone fragile countries that have experienced many recessionary periods since the beginning of the analysis period. This supports the findings Paul (2009) and Sovbetov and Kaplan (2019) , who conclude that the relationship is often evasive or absent in less developed and crisis-prone countries due to a lack of well-established and smoothly operating macroeconomic foundations.
Third, both backward-and forward-looking NCPC models completely collapse, deriving statistically insignificant Phillips coefficient during recessionary periods in the whole sample. This shows that the tranquillity of economic environment significantly matters for the Phillips trade-off to work smoothly.
Fourth, the study documents that developed countries tend to be more forward-looking (less backward-looking) comparing to emerging and frontier ones during tranquil periods.
Fifth, during recessionary periods both backward-and forward-looking fractions of inflation remarkably increase in magnitude within whole sample countries without any loss in significance. This indicates that markets become more inflation-sensitive during recessionary periods. Apparently, this picks up for two reasons. First, the Phillips coefficient loses its significance during recessions, thus, current inflation becomes more sensitive to past or expected future inflation. Second, neither models incorporate past inflation and expected future inflation variables simultaneously in a hybrid form. Thus, the study cannot clearly conclude whether markets become more backward-or forward-looking during recessionary periods or not. This should be considered by future researches in related fields. South Korea  KO  4  4  11  7  3  Mexico  MX  16  4  31  15  11  Malaysia  MY  3  3  13  10  7  Netherlands  NL  11  3  31  20  17  Norway  NW  12  12  44  32  20  Austria  OE  10  2  32  22  20  Philippines  PH  11  7  21  10  3  Poland  PO  -7  15  15  8  Portugal  PT  4  7  37  33  26  Romania  RM  19  23  56  37  14  Russia  RS  -26  37  37  11  South Africa  SA  11  12  28  17  5  Sweden  SD  9  11  32  23  12  Singapore  SP  3  5  24  21  16  Switzerland  SW  6  13  31  25  12  Thailand  TH  10  8  29  19  11  Turkey  TK  19  18  47  28  10  Taiwan  TW  6  4  30  24  20  United Kingdom  UK  5  6  18  13  7  United States  US  6  2  18  12  10  Venezuela  VE  20  13  53  33 20 Notes: Numbers in the table show the quarter numbers with negative GDP growth (recession). The "-" denote missing data. 
